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Vulnerability

You should be aware of a situation, created by DOE at ORNL, which is now
becoming a vulnerability. Before the beginning of 1984, DOE-ORO had
formed an agreement with the City of Oak Ridge to accept their sewage
sludge. This sludge was to be used in an experimental program to test
its impact upon tree farming. The agreement was that the sludge disposal
should continue on each area until the loading reached the State limits
(which was estimated to be about six to eight months).

Date

Just ‘before April 1, 1984, it was discovered that this sludge was
radioactive, a condition that had not been contemplated when DOE-ORO made
its commitment to the city. After an investigation, it was concluded
that the radionuclide levels did not exceed the DOE standards, based on
1984 data and criteria. :

DOE had directed and managed these sludge disposals. They have continued
through 1984, 1985 and—more than two and one half years later—are still
continuing. The sludge is still being placed on the same area on the
reservation, just north of Bethel Valley Road and just west of McCoy
Branch and Rogers Quarry.

Late in 1984, Wayne Hibbitts and Joseph C. Lenhard of DOE-ORO asked the.
ORR-RMC (then attached to ORNL) whether the radionuclides in this sludge
were compatible with the As Low As Reasonably Achievable (ALARA) princi-
ples of DOE. For unknown reasons this request languished until the
beginning of 1986 when the ORR-RMC took up that question. Staff from
Chet Richmond's organization provided the technical evaluations. It was
concluded that the levels exceeded the current ALARA criteria
(1 mrem/year), that the ground was also contaminated with nitrates beyond
allowable limits, and that the material should not be acceptable for land
farming. These conclusions were transmitted in a very polite letter to
Dick Egli of DOE-ORO (enclosed) who at that time was the designated
recipient of such communications from ORR-RMC. Management at the three
g:nm%rg)n;egystems installations and the OOTR's at DOE-ORO were also

o - .

Since then, the following seems to have happened:

e DOE-was infonned, in late 1985, by ORAU that the radionuclide
sludge content had increased considerably (factor of ~ 10). DOE
did not pass this information on to Energy Systems.

e A researcher from ORNL has complained in writing to the State that
the runoff from the site is contaminating some of his experiments

in Rogers Quarry.
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The State has confirmed excess nitrogen in the soil and has
threatened the city (and DOE) with actions. Four State agencies
are getting themselves involved.

e DOE-ORO and the city have complained to the State that the State
has granted permission to Quadrex (the primary source of
radionuclides) to increase their radionuclide discharges to the
sewer without the State informing either the city or DOE-CRO.

e Dust frequently flies from the area. We have been informed by
regulators that the odor indicates saturation of the soil. No
"tests" or "experiments" have been concluded to date.

e A concern that the discharge from this sludge field may be
contaminating the swimming and drinking water sources of Clark
Center Park has been raised. Data to date indicate that two of
the four samples exceed the State regulations as follows:

"The fecal coliform content of waters of swimming areas in or used
shall not exceed a geometric (log) average of 200 fecal coliforms
per 100 ml for any five (5) consecutive samples collected on
separate days, nor shall more than two (2) of any five (5) consecu-
tive samples collected on separate days exceed 1,000 fecal coli-
forms."” The State Food and Environmental Sanitation Department has
advised that the water in Clark Center Park should be tested for
hepatitis or other human pathogenic (State limits nondetectable).
We are in the process of testing the water based on guidelines from
the State staff.

Previous to the current sampling, fecal coliform was essentially
not detectable in these waters.

e Apparently to avoid the results of their own actions, DOE is
attempting to designate this activity as a "demonstration
project.”

I am not certain what it should demonstrate. If it is supposed to
be an elegant demonstration of the dangers of self-regulation or
results of mismanagement, it certainly would be excellent but
superfluous (other exhibits abound). If it is supposed to
demonstrate how the City, TDHE, EPA, and ORO can fail to
communicate, I must question the need.

Other than possibly showing recovery from a self-generated evil, this
project does not demonstrate anything that is not already known.

In summary, DOE (in conjunction with elements of ORNL) has—

e Violated DOE ALARA principles
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e Created an eyesore and created confusion and concern among the
State regulators

e Exceeded the nitrate limits on several acres

e Possibly contaminating the public use waters at Clark Center
Park
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MARTIN MARIETTA ENERGY SYSTEMS, INC. POST OFFICE BOX X
OAK RIDGE, TENNESSEE 37831

April 2, 1986

Mr. Richard L. Egli, Assistant Manager
for Safety and Environment
Department of Energy, Oak Ridge Operations
Post Office Box E
- ) Oak Ridge, Tennessee 37831

Dear Mr. Egli:

Reassessment of Oak Ridge Sewage Sludge Land-Farming Experience

This letter completes the last of the action items for the Oak Ridge
Reservation Resource Management Committee (ORR-RMC) resulting from the
February 7, 1986 meeting with the Oak Ridge Operations Land Use Committee.
References related to the subject are listed in Attachment 1. Information
contained in references 1 and 2 completed the other two action items.

From September 1984 to the present, members of the ORR-RMC have reas-
sessed the Oak Ridge city sewage sludge land-farming experience. Back-
ground information on land-farming of Oak Ridge sludge used in this reas-
sessment is summarized in Attachment 2.

The ORR-RMC recommends the following:

1. The holding pond materials should not be accepted for land-farming on
DOE lands.

2. The current site being used for land-farming should be closed no
later than May 30, 1986.

3. A closure plan for the current site should be completed before
May 30, 1986.

4, Land-farming of radioac‘%yely contaminatsa sludge with concentrations

a n 1.4 pCi/g Cs, 0.7 pCi Sr, 0.5 pCi/sg
ggg'ﬁgg'snaPu, 0.55 pCi/g dry w5§§ht ég“u. 0.21 pCi/g dry weight
U and 0.49 pCi/g dry weight U should not be continued beyond

May 30, 1986. '
The basis of ORR-RMC recommendation 1 through 4 is given below.

Basis for Recommendation 1:

The radionuclide concentrations (Tables 1 and 2) in the holding pond
material is too high for land-farming. This material should be placed
in a state-approved landfill (city or DOE), or it would be acceptable in
a semi-dry form for use as backfill for trenches in one of the DOE low-
level waste shallow land burial sites.




Mr. Richard L. Egli, DOE 2 April 2, 1986

Basis for Recommendation 2:

The city has informed us that the current site nitrogen load is at, or
possibly exceeding, the State permit limit.

Basis for Recommendation 3:

As part of the State/EPA draft of the ORNL NPDES permit, a Best Manage-
ment Practice Plan for control of runoff and groundwater contamination
from the current land-farming site has been requested. A closure plan

would meet this request.

Basis for Recommendation 4:

The basis of these criteria or guidelines assumes that this property will
be available for unrestricted use in 50 years and that no member of the
population should receive a radiation dose exceeding a de minimis dose of
1 millirem as re?gmmended by the National Council on Radiation Protection
and Heasurqunts and the International Commission on Radiological
Protection. This de minimis dose is intended for application to
human-made radionuclides. The concentration guidelines were derived from
a number of radiation protection limits by using source-to-dose conver-
sion factors for an intruder-agriculture scenario. Surface soil guideline
values from references 11 through 13 were used and are based on evaluation
of pathways of inhalation, ingestion, and external radiation exposure to
humans from a 100-m x 100-m area of contamination. These guidelines were
based on a 500 millirem/year dose limit. Therefore, the recommended
guidelines were divided by 500 in orde§39o get to the de minimum dgae.

This resulted in 0.2 B§§’§3Sr§uﬁt for Cs, 0.5 pCi/g dry wt for “ Sr,
33§ pCéég dry w§3gor ' ' Pu, and 0.15 pCi/g dry weight for each
u, U and U. We then added soil concentration from the r?gate
locations given in Refgsenee 13, which were 1.2 pCiéggdry wt for Cs,
0.20 pC%ég dry wt for “"Sr, 0.011 pCi/gzgﬂy wt for j Pu, 0.002 pCi/g d5§5
wt for Pu, 0.4 pCi/g dry we§§gt for U, 0.06 pCi/g dry weight for U
and 0.34 pCi/g dry weight for u. Tq§7 addition of background cgacentra-
tion resulted in 1.4 593/538r548t for Cs, 0.7 pCi/g dry wt 535 Sr, and
0.5 pCi/g dry wt for ' 23é Pu, 0.55 pCi/g dry weight for238 u,
0.21 pCi/g dry weight for U and 0.49 pCi/g dry weight for U. For
the isotopes of uranium, direct ingestion of the material was assumed.
Consistent with the normal practice, neither radiocactive decay nor dilu-
tion by uncontaminated soil was considered in the development of these

recommended guidelines.



Mr. Richard L. Egli, DOE 3 April 2, 1986

If you have need for additional information, please contact T. W. Oakes,

Chairperson of ORR-RMC, at 6-8499.

Werner F. Furth, Director
Environment, Safety, and Health
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Table 1. City of Oak Ridge sludge drying beds (pCi/g)*

60C° 137 134 Mn
West plant Bed # 1 123 29 3
.2 123 29 3
3 120 31 3 3
4 9y 16
5 260 100 5
6 93 14 3
East plant Bed # 1 170 62 5 4
2 180 76 6 3
y 180 67 5
6 230 80 7
7 184 72
8 182 T4

*Reference £10.



Table 2. City of Oak Ridge holding ponds¥

Peréent

Isotope Curies abundance

(ucCi) of total
60c, 7758 71.7
137¢s 2056 . 19.0
. - 1384 314 2.9
5%n 422 3.9
235y 76 0.7
40g 216 2.0
124g, 32 0.3
110m, g uny 4.1

*Reference #9.




Table 3.

Dose® contaminant (millirem/year)

Pathway
Endosteal cells Total body

Direct radiation b b
Direct inhalation 2.0E-03 5.5E-04
Water ingestion 2.8E-02 3.7E-03
Fish ingestion 4,14 1.1
Deer meat ingestion §.7E-03 2.1 E=03
Total g.2 1.1

211 dose commitments have background subtracted.
Measured values indicate background levels on
the old Bethel Valley Road.
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Attachment 2

In 1978, negotiations were initiated between the City of Oak Ridge
and the Department of Energy (DOE) Oak Ridge Operations office to
consider the land disposal of treated sludge from a new city sewage
treatment plant, which was scheduled for completion in 1983

" (References 3-5).

The sludge was to be placed on several parcels totaling about 1,500
acres located within the DOE Oak Ridge Reservation for a trial period

of five years,

The sludge was to be used as a nitrogen and phosphorus nutrient
supplement for tree pPlating operations on poor quality forest sites
within the Reservation.

In 1980 and 1981, DOE/ORO and the City of Oak Ridge verbally agreed
to dispose of the sludge on the Reservation.

On October 18, 1983, DOE/ORO gave permission to State personnel to
enter the Reservation to inspect potential disposal sites (Reference 6).

On November 28, 1983, the State issued permission to the City for the
sludge disposal operation.

The initial sludge disposal site consisted of 65 acres located on the
southeast side of Chestnut Ridge, bordered on the south by the old
Bethel Valley Road and on the west by Mount Vernon Road.

Deposition on the above 65-acre site was begun in November 1983.

On March 22, 1984, it was learned that some of the deposited sludge
had been contaminated with various radionuclides primarily Co-60 and

Disposal of sludge on the 65~acre site was temporarily halted on
March 25, 1984,

A comprehensive sampling and monitoring study of the 65-acre site was
instituted on March 30, 1984.

A data presentation of the results of the sampling and monitoring
study was published in August 1984 (Reference .

A pathway analysis was performed (Reference 8) on direct radiation
from the 1984 sludge contaminated field, inhalation of dust from the
field, consumption of water by a swimmer swimming in Clark Center
swimming area, consumption of fish caught from the McCoy embayment,



and consumption of deer that might graze on the disposal field. The
Summary of dose contributions by pathway to the maximally exposed

number of the public is given in Table 3.

14, The holding ponds were found to be contaminated (References 9-10).
See Tables 1 and 2.




